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1 aT&^'^tftt/cf^. ^iJf^SRl 2 a/{)^ m:^l7fc^W-i3<tO''A::'j7fe^N°7-<7);g.^^ 
^fi<7)iiJSfS^^fflv^-C. Tlc^-r;!^^ l l a Ml:, ii^4^iiiji^^t#14U©J 
!4PL> .ItLHif^. 7f7'f;l'^ 1 1 a<7)iiii^it#147i>^^ftiifb^n>2)o 
[0 0 5 51 
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^-v: 20/ 



V ^ -rn /^/^ 43 V ^ T f^^ Bj t: * ^ o 

6 a m: 19. Tfe^-r;!^^ l 1 a c7)ajljt#14^i^^-r^o 
[0 0 5 6] 

^1 6 \zx.^\-^nt. yty^)^^i 1 a<7)is^t '^^o 

[0 0 5 7] 

aioX l/iti^m V X A 1 a Ofjffit^(7)j6:*^ t * ^it-C ^ ^ o 
[0 0 5 8] 

tbil#2 003-3069959 
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^-v: 21/ 



[0 0 5 9] 

(B) :^^^m(om2mmfm(otm 
2 bo^iji^gr^i 2 bji. 7fe-7^^i/^ 1 1 a<Dmm&mfn^i'$Mt^<Dmu^zx 

[0 0 6 0] 

1 8 a ^fflv>Titi|iii-;5 t <!: ^ tc. 1 6 :^>^ 7^7 -f ^ 1 1 a 

$Mk^z}s\^^X. ^ -7 ^ifipSoXtg 4-1^311^ 1 8 a(7)E!)SB7fe/W-tc*':3\^TiijM 
mftt^lx^-T'i) J: 9 tc^^oTv^^o t^oT. ^^^^w^l 1 a<7)^£E!/Hiif^H4b^ 
V ^ T . ffliS >^ r^S#1^$lJI^ <h 4^ itm^'^ t i)^^^ t^^ho m^^t^ h -7 

-^(Dummzio^^^x. mzmm.^i3m^m\zm^ mxfzim.W:(D^f^^^-%^ 

■flz^^iMx^^o 
[0 0 6 1 ] 

. 1 B> 2i(D^^^m.9:^n.T~'^ t^UWLX\^^:bo >r<7)-r'-^^-7> 1 7 fi, 
3» 1 8 , 18a Ott^®coJI^r^S#14*m#-t-^ tti,[z^ mi^it^^'V- ^ 

iiii^i 1 z(om.m\zn^^Lx^n^in.x^^^ho 
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^-v: 22/ 



[0 0 6 2] 

3^i^liipsM<7)f5Mj^ 1 8 a<7)i!j^7t^W-H*tSi-^rM#14^<*^#L. ^LX 
[0 0 6 3] 

— >rn y ^ 1 4 75^ ^-7>liipSPT|g4'fK3llji& 18a ^fflv^TJf iJii" 
'5>i:<!:^ic. 1 6 a Tl&^-f 1 1 a Ofe»if^tC:fev^T. ^v^ifipM 

Brtg^^fej*!^! 8 aOMj®3t/W-U»o%>Tiiilr«#tt^l$^i-'2>o -^(1 

X. Y^y-ru y ^ \ A (|1I1#BB) LTMLTV^^o -<^^-7>iii|ii^ 1 

8 a <Dmn-f^ y T ^ )U(Df^mi. mm^i s a<n^-?>mmt. mm^^^i&m 

liiiiSffl<7)7 r DCF (Dispersion Compens 
at i on Fiber : 5^tJ[ffift -7 T-r^^) ^m^'hti^o tfz. m 8 Kjjk-t ii <7)X\ ± 

[0 0 6 4] 

c:OJ:^4^1t^m:oT. 1 6 {±. ?IIJ^^ 1 9 l/ZX -^XBm^Ufzm^ 

Emmtimtirm^^X^ it- )l' V<Dy4 y ^ l 4 lJt#r«#14iD J: 

1 a<7)$IJ|^fli^t#^o 
[0 0 6 5] 



ttiiiE#2 003-3069959 
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^-v: 23/ 



mmm^t^^Lfz^mTity ^ fi^^ 1 1 a^^Sd^-^^o 7^-7 1 1 a 

dtini^). ity^)^^\ 1 a<7)iijg^it#i47{i^'ftiifi:$n>&o 

[0 0 6 6] 

o tfz. y^-iti)^^-mtti:^^ ^itipitf 2 biScti/^fefSMv^^xA 1 bOfflfil^ 
[0 0 6 7] 

>1<7)J:^ tcLT. 1 b<7)lil53l{i-MixB#t3i5V^T. $ljf^v>^-r 

(C) *l§§^o^3«BE->(7)f^H^ 

tl2 a3^(i7lc:iiiliStl2 b ^^i-^^fS^i x A 1 aXti 1 b tC:fov^T, A:':1liJ 

8<7)a^tfE^lli^fti:^> ±^;6>^<7)SV (Supervisory 

[0 0 6 8] 

) 3 0, 3 1 y-ru y^lAt^ itm^^2 a (X(i2 b) tc-^i^^ 

7lc:^-7°^ J 1 ~ J 8 #^r&|f 3 2 t ^-^^x.T=»fiK$;jxTV>^o t/;. itm 
-^<7)f575|:/J[6]{±. i^^3 0 a/0^^j^^3 1 a mp]/6^d^ 1 <0;^[p]t. -e^Oit^T)^ 
2 <D:>j\a\ti)^hho- 
[0 0 6 9] 
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■7 ^i^^ 1 1 a (7)rM#t4^l^^f 'i)o ^rn y ^ i 4 {i. EDF 

[0 0 7 0] 

^mm^^mm^S 0 a, Slht. S V7t^5:«1-'5>5:^ffl3 O b, 3 1a<h 
[0 0 7 1 ] 

Viti:mm-r:h^m^^2 a. (2 b) iznLxmmt. ^(r>SYitit^^i^m3 

2 {zx^i&^ti^o ^i$.^tifzsvitii. y^h r^t- k 1 3 ^zx± • m^m 
m^ti. ^(D^m^iifzm%in-^i^z^ttL^mWi:^K ^mmm^ im^^^^m) iz 
xr^i- K^n^o ^m-rtm. mm^i 8(7)mmisxz/mm^Mii. ^^^^^ 

3 2, hr^^-vi 3iBX v^m^m^<Dmmiz x 0 , (32, 1 

3) tLXW^LXio^) . tfz. :i(Dm^U (3 2, 13) {i, yyu ^ ^ 

1 4i>zmmi^tifzmmi scomm, fsisi^ft^, mmm 8(D±wM-h<Ds 

[0 0 7 2] 

tfz. ytm^Si^2 a (2 b) (Di^M^l 6(i. ^mitl<Z^tiX^-r-'$^{zm^ 

v^T. mi<D:fj\pimiz^^^x<7)mj^Mmmmn-t:httiii<z^ m^^i e a-^^ 

-etr. ^itmt^2a (2 b) {i, g^cotB;^;liiJH^M$tLTV>^f5i*j^l 

8 (ommaxxfiii^^^^zm'thmm^ s v^fct^^A LTTJjK^tc^:^ ltm« l 

aifiE# 2003-3069959 
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svyt^znxL. ^(Dsvit^mm'r^TWim^znLxmmL. ^^310 

[0 0 7 3] 
[0 0 7 4] 

Z.(DXn 4-1*^ J: o T . V X X A 1 cl<zinfi> MM^mfmm-^m 

EI 1 0 (i :^f&B^ (7) ^ 3 ^iSf^S ^ ^ iiii?Sft#14^Jfa ^mn-^^fzib<D-7U 
^l/--if" 2 5 b(7)|§^^ffjl:L-rio»9 {7.^ y -f A I) . 7(>- ^ (7) s V ^ ^ 

LT. X7"<yrA3 tCisv^T, (3 2, 13) (i. 1 8 <7)fl^i5 J; 

M^^T'Sr^— :^7-y:rA3{z^\^^xmw^^t^{t^ Y )v-Y^m^'r 



tBiE# 2003-3069959 
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^-v: 26/ 



[0 0 7 5] 

t fz . itm^ V X A 1 c ^ It ^ m^m.^m±%m (i ^ i ^(Dmm%.n.(D\^ 

%K^m^^X\ : M (M(i2m±<7)i^,m^^i-o ) <7)%;R -> ;^ r- a ;{»^^ 
1 1 tc^i-J: 9 tc> TfeM-^^fSjSLTi^^ilfflfejgl^ 1 8 b i:, T^iM-t^fe 

[0 0 7 6] 

#x^o ^LT. ilfflfSisl^l 8 b^^i9#x./iTy^^{±, fS^iSS 1 8 <h 1 : 1 
1 1 a<7)ii;§r&:R#tt^$iJ^i->i>o 

[0 0 7 7] 

(D) :^§^m(Dm4mmwm<7)um 

- rJ' -7 — V p( > h V X 7^ A (Network Management System : N M S ) T&^l^tt ^ 
c?v.-C^'7^ 1 1 a<7)#t4^ft#i-'i>o -et-C. #^<7)^7^;i/:5' 1 1 a 

. ^^(7)i^^gi5i 6 ai^zx^x^mfM^tifzmii^m^^ft. ttz. -^com^ 

^m^k^ti^o -eUT. NMSti. EDF A4BJ:?/-7V>liiIiS(7)u^-mnoi/>T 
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[0 0 7 8 J 

o Z(Dmi 2 C^i-7tf^3ll^>^T-A 1 d(±. NMS 3 3 ^m^O^a^M.^. ( 
.^fil£*iv;^7"A) 3 4 a - 3 4 c i: ^|^ltTv><5>o NMS3 3(i. h 

[0 0 7 9] 

y-f >rn y 1 4 {i. E D F AHi fJlt^^tiTt ^(7)-e^ , Z.(OY 



^ibH, ^g^mi>:^7"A3 4 a~3 4 cti. ^^l^i|ii^2 (V^ yfu-y ^ 
1 4 ) OfSii«^«^i£mL^<7)f^ji;|^gg^NMS 3 3 h ^ 

tLib<7)^e^Mv>^7^A 3 4 a-3 4 c(±. fe:^!^ 1 8 <7)|| 1 <7):^|p]io J: CK^ 2 
C0:^f6]COV^-r'|@SlJH7fc-7 Y 1 1 a (H^^mg) ^IS^nTt^tC^oTV^^o 
f!lx.{i\ ^gSE^Iv;^xA 3 4 a {±. ^ 2 <7):^fp]<7)r ^ > r n ^ 1 4 
lii|iit?2) tCOV^Tf^^L. 3 4 bii. ^ 1 0:^fp]i3 J: 2 

(7):^|6](;)3Sl:^Hoi/^Tr-r >-/n >y ^ 1 4 (X{i3feitiIiS^2) ^IS^-T^o 
(3. .^a^^IvXr-A 3 4 c (i, %2(r>-^^(r^Y^ yTuy^ I 4 {Xli^M^^ 

[0 0 8 0] 

ztiKX^. ^^mmt LX(Dy^ y-ru-j^ i 4(i. ^s^Mv>?.f-A3 4 

a~34cH=toT, fSi^l^ 1 8 <7)M«i3 J: OffS^^jE&S^^f^^^ ti. ;!>-o, # 
3 4 a ~ 3 4 c (±x NMS 3 3 ^^^f^iiSS 1 8 (DmW>.mz.m-f 
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ffiiJHo</^-C<7)iiMJ}ft4^ii»:i-^ ^ t ^ ii. I^^S l 6 a -r- rJ^^-;^ i 
[0 0 8 1] 

^<0J; ^ ^1#j^tcJ:o-C^ NMS 3 3 is X Z/mW^U'> ^ ^ 3 4 a~3 4 c 
(i. ^tL-e-n. 7titi|iSt?2 ^$lJf^i-^o 

^^IS^^tL^^ (;^-r y T'B 2) . (3 2, 1 3) (i. 8<0S 

^w^^i&T$«L/i;5-s^^^fij^t. ^(Dmm^mit^ixxy^^^^-^^-^m^-r 

h (^x-y7°B3) o mt-h^ta^^^b^it. Y^m^ . 7.7- y y'B 

2^cK^)^ ^it/^^'^'i) ^ i'fi. YJv-h^M'o. mn-Uiea. nur-i^^- 
XI 7tii*#^tL/iM^?g^s#i4T'-i5'^fflv>T, ^mm^^'^ms^^T- ^ ^ 

LTlt# L (X T- y 4 ) . t fz. m^U 1 6 a >0^'7fc7 >r ^ 1 1 a ti# 

19. ^ 1 1 a7&^~$iJfP$tL^ (XT- y7°B 5 

) o 
[0 0 8 2] 

Stlov^-CSNJt (Signal Noise Ratio) ^^m-t ^ X n l<zW}i'^^^X\^^fZo - 

ttliE#2 003-3069959 
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[0 0 8 3] 

4^ -7 D - ^ ^ - h -e^ ^ o-e. mmir ^ i^H^ ^mm-r z> o 

[0 0 8 4] 

T(i. ^M^^Iv;^xA3 4 a-3 4 c /{)v«b<7) S V^t^J^A^n/cltiz^fflv^T 
[0 0 8 5] 

^3 0«^Mi:LT. ^^BM^^K fSM 1 8 coS^^is J: D^X^^il^fttiov^T 

(E) ^§tm<^m5mmfmmm 

[0 0 8 6] 

i6<Dmx^^o ^<Dmi 4i>z7jkiritmmi^^T-i^ i f (i. mm^i 8i:mmir^ 
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[0 0 8 7] 

[0 0 8 8 J 

c CO J; ^ 3^1*^ CI J: ig»:gpi 6 fi. t-'->^-x i 7 co-r'- ^ ^fflv^T. 
7^7 ;w r?' 1 1 a <7)iM^ft#tt<7)i|&#14^ft^ L. tk^^ 1 6 a 75^^-e<^i^fr#14 

^Tfc^^;!^^ 1 1 aici^^LT. ^iiipifi2 c^mm^^^o tfz. itmm^2 

a t-Ix^'t'-?)© 
[0 0 8 9] 

n^nhfi^bo tfz. NF (Noise Figure : ^^Ji^) ^60#14<^)^l&(i. A:'J 
7^/ N° 7 - L T^cit io V ^ T MiJ'^ ^ ^ - <b § -S* o 

[0 0 9 0] 

mi 4 ic^l-7fcf5^v;^T-A 1 ho^MB-Wfl-e^^o domi 5 

liipi^f 2 d{±. Tfe^-f^i^^l 1 aOtBtltaiJti^ iti® Ix - 2 5 b is J: t/^fc * 7' ^ 

2 5 c ^^-r^r^ >7'n y ^ 2 6 75^^S^$^-rv^>2)o ttz. :l(dy4 yy'u y 

^ 2 e>^-h^ti^fifzitm^^t^=-^m\,z^^^^. ^(D^^it^t. uYmu\2 



miE# 2003-3069959 
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[0 0 9 1] 

Ctitcj; 19. r-r >rn y 2 ^(Diti^-f^ 2 5c IciJV^T. ift^l^-^f 2 5 

2 a JCTiiiijtJ|f'tt7!>^^^7 ;U:S^ 1 1 a td^^^n-^o 
[0 0 9 2] 

(F) *l&0^(7)^6^W^,^,<7)i^0^ 
[0 0 9 3] 

HI 1 6 it^§tm <Dm6 mmnm t^i^ ^ >^ f - a <7)Kif^iF.a ^ i^i -r 

tb<Dmx^:bo com 6 i;^-r7lcfr:^v;^xA 1 hHI5tt'btL/w7fciii|i»2 e 

7^-7 1 1 2L(D^t}\mzmm.^\ 8, itiJ-fy 1 0 b ^'etL'e^l^^^ LT 

-f-»f2 7{i. pl£Jiilig^2 ei)^h\i^ti^fi_hitm^\>Z^^^X^ itm^\>z^t*^^it 

7.^'^Y)vt^ mtj^^^u- t^^fi^'ix. Lm^-r^i><Dx^i>o 

[0 0 9 4] 

Z(DX ^ ct o tlJfW^ 1 2 a <7)|S^$|5 1 6 a -f ^ 1 1 a <7) 



taiiE# 2003-3069959 
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ity ^ 1 1 2i<DT(^^^^-hmmi)-'^i)-^m^-r^o -e-tr, ^jwi 2 at* 

[0 0 9 5] 

±.-rho ttz. z(Dx^iz^ Mmu 1 2 a T^^^E^ii^ 1 8 <7y!w^(DWh^j:mmm^- 

o 

-e^oT. Z<Dmi 7H^i-EDFA2 5 fi. Hi 6 ti^fr-f >yny 2 6 
[0 0 9 61 

zniiZX y) . *f5ii->;^xA i i n^^v^-r. ^-7 >>u^ i i a ;5-^oai:fj^{i 

hv^T-r^ 4-^'2 7 IZX'^^^ ^n^o ^ LT, %mU l 2 a ti. f57iS& 1 8 
[0 0 9 71 

(G) ^l&^c7)^7mMm-.(7)|^^.^ 

ib<DmXh^X. :L(Dm \ 8 tC^1-^f5iiv7>7"A 1 i {i. 7tiiiliSfl2 g^-e^^ 
^O^iiiliS^2 g(±. 2^<7)^'^>-7'n u/ ^ 1 4 tU^gRl 2 c t^-e^ 
^Tlt^^tLTv>;E>o ^>iT% Htr^r-r y-fu y ^ l 4 (3T^> -y b 7-^^ 1 5 

affiij<7)^(7)) omtj^tti, -7 ^ h ^--r ^- K 1 3 ^^^^LT. it ■ m%^^^ti. 
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T^^iiiJ^tL, ^(ry'ji-mt^t-? ^ hr>r^ - Ki 3 =^^^t-c$^J^^g|5l 2 cliX:^^ 
itii-f? 1 0 c t;r5tll!t$ti/jfi:<75m:^7fc{i. $ '^(i, itii-f^ 1 0 d 

T. 1 2 c t3A:^^tL^ J: ^ t;^o-rv>^o 

[0 0 9 8] 

o 

[0 0 9 9 1 

Z.(r>m 1 9 tC^-rEDFA2 5(i. m^Y^ >r^n y ^ LT^fgL, $ 
EDF A 2 6 m^^'-r >yn y ^ i: LT>^BgLrv^;^o i^ibtl. EDFA2 
6om:^7lf:{±. Tt*-/^ 1 0 b ^^LT. ^X^^h^AT^7-r->f27 (CA:^ 

t>*>. 2 c t3A:^^tL-i>T-'-:J'{i, EDFA2 S KXtl^iXhXtiit^^ 

1~t^ mtiit^^'n-t. EDFA2 6<^m:^J^/N°'7-t. EDFA2 6<7)m:^ 

[0 10 0] 

^cOct 9 4^1*^iCcfcoT. ^iiililt?2 h tCA:^J$tL/c^'fg-t(i. EDFA2 5 
t3TJii|i§^tL^i:t^H. C<7)EDFA2 b(Dmk\zii^1rhit^^'7-i)^'^=-^ 
nr. ^■t^^'fii^i^^^ijt^gp 1 2 c tiAtJ^a^o -etr. E D F A 2 5 OJI^r^ 
;RJ|f147!)^^PS$n. EDFA2 5yi>-^tti:^l^tL>5>7lc;«-^4i^ -^c^r^ft^'n "7 r 

tbiiEijf 2 003-3069959 
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EDFA2 6 t;-C^'btIi^ipS^:a, t(Dm^^tlfzitm^<D—^(Ditm^ii. it 
ij-f^ I 0 cKX^^^flX^^9 ^ifi^o tti. EDF A2 6-/)-h(Dliit)itliZ 
^itL^r^:fti3c!:C^VW-(i. v^-ftL^. h ^ AT:h^ ^■^f■ 2 7 (iTilJ^ 

^tLT. 'e-n'^<7)?IiJ^|§m5ii^-$IJ^^g|51 2 c tcA:/j^tL. CtitCctJ), $imfflj^75>^^ 

[0 10 1] 

ti-cv^^(7)T\ i&fpt'ci^.iijf^o^iiipiti2;^^iimai^^n. mmmm^n^ti'^ 

[0 10 2] 

s Y±i,z^tix^mmzm^'^^xm^i-^zti>x^^o 

(H) ^mM(7ymsmmfmmm 

mm.WLmm^m^L. tti. um^i 2 a (xm 2 b, 1 2 c) 

u I Amm^Dm^-^^mm-r^zti^zji^x. mmi^^\^±^^^^ 

t :d^X ^ ^ o 
[0 10 3] 

EI2 0 ii^^m(om smmmmz^^itmmi^ ^<Dm.mB^^j:mf&mx^^ 

a ^^^i^j^fT^-^ y h 7-^ 1 5 b UfS];6^d:^Io]) i:^2c7):^fp] (rj T^-^ y h V - 
1 5 b^-h:=ir^^'y h 7-^ 15a tcffijy^-^ t (7) 2 SliT^^^ab^o ^LX. 



miE# 2003-3069959 



mi 2 0 0 2 - 3 2 3 0 6 7 ^- v : 35/ 

(7) fl3|i^ tiit L T S V ^ ^ ffl w ^ -CfE3* $ tL ^ o 
[0 10 4] 

Cl<7)|12 0 tc^i-^fcliiliitl 2 fi. Ill l^i;^-r7fe±ii|iS^2 t|B]-T-ab») 

. tfz. E D F Ai3ct ^iiipiCOV^-f'tL^ ^()iifflBTtg-e^^o 

^^H, con 2 0 ll^f ^iiilii§l2 tCioV^r, ity^)\^^l l a <7)iij^it#14 

<7)ft^:^-S o -c IJ^BJ i- ^ o 

vS^SR 1 6 (ia^*^R&) <7)?f ^itati. A:^JlPJJ7 T /'«<7)WD L t , S R S O 

EDFAOWDG t-e^^o -r^J:i^h. mnUl 6{i. M^SmT^' 

o 

[0 10 51 

DFA(^WDG) ^lt»:L> Zfih<Dm^miEir:hX^l>zity ^ 1 1 a^m 
[0106] 

v^r. mmm^^^mM-r^ tti>i^z^ m^u 1 6 a fsj^ss i s <7^±'Mmu 
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[0 10 7] 

h^ATf-7^Hf2 775^1#/i-t-i5'1t^»r»<!: LTm^rSS#14^f^ 

(I. M^^fit^. #7lf;JiiIistl2 <7)7fc-7 i i aiWcM^i-^o 
[0 10 81 

lC7lc-7 ^ 1 1 a ^M^-r^o LT. $iJtJpg|5 1 2 (i. TMiJoitfjt^tc A;^j 

l>zX'oXXt}itm^'^'i^M^<D^-^'7-^^^m^ S YTtt^^ALT^OifALfc 
[0 10 9] 

^^tc, ^3tl. ?^»Sra Gfi. TJM*t(pl^<7)X--;^ h 7AT-:h^-r-f 2 7 

"frnmLxm-zm^Emmtizm-^'^'x^ -rii^miE-t^x^ iz-^m^-r^o 
[0110] 
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^-v: 37/ 



m2 1 ii^§^m<Dm8mmffmjzm;hm^m.ms^^mm^:mM-r^fzit>(D-7u 
^ (3 2, 1 3) iiK rn^^i 2>(Dm.mm^^^x^mi.fzi)-^i)-im'^\^. 

. Ix^SB 1 6 a 7&^^7lc-7 ^ )V9 \ \ 2i H^ttr-'- rJ' ^iS^-T ^ ^ <!: C J; . ^"7 ^ 
^I^^ 1 1 a75^'$IJ»^tL^ (J^7=- -y7°C 5) o 
[0 111] 

^ft^L (X7^-y-/C 7) . 1 la ^^J^i"^ (>?>xy-/C 8) o 

Y;v-h^ii«9, X-f y yc 4 (7)^j(La^-r-?>o — 1 8 coM^ 
[0 112] 

\zLXs itU^a<^^^<^^^'r^iti}^^\^^^(Oi3m^1fhia,x\^^hik^\,zii\.^x^ 

ttJiiE# 2003-3069959 
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10 113] 

m 2 2 ii^^m <Dm9 mmnm ^ itii^m v ;^ x a o:>m\'^wM ^mm-r^ fz 

a^om-e^o-r, c:(7)iii2 2 t;^i-7lcf555->;^7^^ 4 i a (±. ^-T>iiipim;^ 

JiliSrtf ^^7t±iiliStff2 i ^-e^^X-Tlt^^n-Cv^-So ^O^-r >±iiiis<OltHg(± 
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